INTRODUCTION
============

Xanthogranulomatous inflammation (XGI) is a relatively rare chronic inflammatory process that is characterized by prominent histiocytic component with clusters of xanthoma-type cells.[@B1] XGI can involve any organ, mainly occurring in the kidneys and gallbladder.[@B2],[@B3] Involvement of lower gastrointestinal (GI) tract has been rarely reported, but is confined to the appendix and colon.[@B4] Especially, such lesion in the small bowel has never been reported. Also, it is generally difficult to differentiate XGI of GI involvement from infiltrative cancer because XGI may present as a focal mass-like lesion showing extension of fibrosis and inflammation to adjacent tissues.[@B5] We firstly report a case of XGI in terminal ileum as an appendiceal mass.

CASE REPORT
===========

A 52-year-old man visited our unit due to right lower quadrant abdominal pain for 3 months. His blood tests revealed a white blood cell count of 11,900 cells/µL with 82% neutrophils, hemoglobin of 12.8 g/dL, platelet count 389,000 cells/µL, C-reactive protein 7.53 mg/dL (range, 1.0 to 0.8), and carcinoembryonic antigen 4.0 ng/mL (range, 0 to 5.0). All other results were normal. Abdominal computed tomography (CT) demonstrated a 5-cm appendiceal mass with inhomogeneous enhancement, edematous bowel wall thickening of the terminal ileum, and multiple enlarged lymph nodes along the ileocolic mesentery ([Fig. 1](#F1){ref-type="fig"}). Colonoscopy showed multiple erythematous nodular lesions in the terminal ileum and appendiceal orifice ([Fig. 2](#F2){ref-type="fig"}). Multiple biopsies of these lesions were obtained, revealing ulcer with acute and chronic inflammation. However, radiological findings highly suggested appendiceal cancer, for which we decided to perform exploratory laparoscopy. A laparoscopy revealed a 5.5× 3 cm mass in the terminal ileum, and laparoscopic right hemicolectomy was performed. A macroscopic study showed a lobulated golden-yellowish mass-like lesion involving the ileal wall and adjacent mesentery. A brown-colored perpendicular lesion had the strong possibility of penetrating foreign material ([Fig. 3](#F3){ref-type="fig"}). The colonic mucosa was relatively well-preserved, and the appendix was buried in an adjacent mass-like lesion without evidence of appendicitis. Microscopically, the mass-like lesion of the ileum showed nodular aggregation of lipid-laden foamy histiocytes and variable numbers of small lymphocytes, plasma cells, and eosinophils, which mainly involved the submucosa and muscle proper with extension into the mesenteric fat tissue ([Fig. 4A](#F4){ref-type="fig"}). There were occasional foci of foreign body type giant cell reactions surrounding calcified food materials ([Fig. 4B](#F4){ref-type="fig"}). These histological findings were compatible with XGI mainly involving the terminal ileum.

DISCUSSION
==========

XGI is a rare chronic inflammatory disease characterized by a focal or diffuse destructive inflammatory process, with accumulation of lipid-laden fibrous tissue, and acute and chronic inflammatory cells.[@B1] It may involve any organ, but the most common sites are known as the gallbladder and kidney.[@B2],[@B3] XGI involving lower GI tract is rare, but five cases of XGI involving the large bowel have been reported, which are summarized in [Table 1](#T1){ref-type="table"} as compared with the present case.[@B4],[@B6]-[@B9] However, involvement of terminal ileum has not been reported. Clinically, it can be difficult to differentiate from infiltrative cancer because features of XGI are represented in the form of an irregular mass-like lesion with fibrosis and inflammation extending the surrounding tissue.[@B5] Therefore, the appropriate surgical approach for pathologic diagnosis is needed.[@B5] In the present case, noninvasive diagnostic process revealed that the appendiceal mass was consistent with invasive cancer, for which we performed laparoscopic exploration for definitive diagnosis and then confirmed XGI in terminal ileum.

Although the exact pathogenesis of XGI is not well established, several mechanisms have been suggested, including chronic recurrent infection, obstruction, immunologic disorders, and defective lipid transport.[@B9] Unlike the obstructive hypothesis related to xanthogranulomatous cholecystitis, pyelonephritis, and appendicitis, XGI in the GI tract has the possibility of ongoing process in chronic suppurative inflammation with tissue destruction and localized proliferation of lipid rich macrophage.[@B9] Interestingly, in our case, the cecum and appendix had no evidence of inflammation, but a brown-colored perpendicular lesion regarded as penetrated foreign material was observed on frozen specimen and microscope in terminal ileum. This may suggest that the mechanism of XGI is a prolonged inflammation associated with tissue damage and microscopic perforation caused by foreign material.

XGI of the lower GI tract has symptoms such as abdominal pain, fever, and mass-like lesion ([Table 1](#T1){ref-type="table"}). According to the histologic findings, bright yellow or golden yellow mass-like lesion was associated with abscess cavities, microabscesses, and lipid-rich macrophage.[@B1] In the presence of soft tissue around the lesion, adjacent tissue is accompanied by severe infiltration, and the inflammatory mass is formed. Therefore, it can be difficult to differentiate from malignant tumors in radiologic findings.[@B1] This case has symptoms of abdominal pain and mass, and the strong possibility of appendiceal malignancy. Preoperative endoscopic biopsy showed acute and chronic inflammation, which provided no information that can avoid surgical diagnosis. Laparoscopic right hemicolectomy was performed because there was a strong clinical suspicion of malignancy and the possibility of cancer could not be ruled out. The ileal wall and adjacent mesentery was involved by XGI, and the appendix with normal appearance was buried in mass-like lesion, probably misdiagnosed as appendiceal cancer on abdominal CT.

The diagnosis is usually confirmed by histological examination of the resected lesion. There is no existence in biochemical or hematological findings to help the diagnosis. Imaging studies, fine needle aspiration cytology, and clinical endoscopy may be suggestive, but no reports on their usefulness exist. Especially, fine needle aspiration and biopsy can lead to fistula formation and cannot exclude coexisting malignancy.[@B10] Confirmatory diagnosis and definitive treatment of XGI are made only at surgery. Because of the inflammatory and invasive nature of XGI, a complete resection of adjacent adhesive tissues should be attempted. We performed an extensive resection involving the ascending colon and cecum.

This case is differentiated from others in that it suggests a possible pathogenesis of XGI. Until now, there has been no definitive evidence of pathogenesis of XGI among the reported cases involving the lower GI tract. In this case, food material, suspected to be a fish bone, in the terminal ileum seemed to have created a microscopic perforation, followed by foreign body giant cell reaction. Therefore, it can be presumed that XGI can develop due to recurrent inflammation by microperforation.

In summary, XGI of the lower GI tract is extremely rare and its pathogenesis is unknown. This report presents a possible hypothesis for the pathogenesis of XGI in the GI tract.
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![Computed tomography (CT) findings. Abdominal CT images showed an approximately 5-cm appendiceal mass.](ce-46-193-g001){#F1}

![Endoscopic findings. Colonoscopy showed multiple erythematous nodular lesions in (A) the terminal ileum and (B) appendiceal orifice.](ce-46-193-g002){#F2}

![Macroscopic findings. Cut section reveals (A) irregular golden-yellow mass-like lesion of the terminal ileum wall and mesentery (B) with a focus of mucosal lesion of the ileum.](ce-46-193-g003){#F3}

![Microscopic findings. Histologic findings of xanthogranulomatous inflammation showing (A) nodular aggregation of lipid-laden foamy histiocytes (H&E stain, ×400), and (B) foreign body giant cell reaction surrounding food material (H&E stain, ×400), and (C) calcified needle-shaped foreign material (H&E stain, ×400).](ce-46-193-g004){#F4}
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PMHx, past medical history; F, female; M, male.
